Fructose catabolism in Xanthomonas campestris pv. campestris. Sequence of the PTS operon, characterization of the fructose-specific enzymes.
In Xanthomonas campestris pv. campestris, fructose is transported and phosphorylated into fructose 1-phosphate through a phosphoenolpyruvate-dependent phosphotransferase system. The nucleotide sequence of the fruA gene encoding the phosphotransferase system permease specific of fructose (EIIFru) was determined. The fructose 1-phosphate produced by the phosphotransferase system is phosphorylated into fructose 1,6-bisphosphate by a 1-phosphofructokinase. This enzyme was characterized and the corresponding gene (fruK) was sequenced. Sequence comparisons revealed that FruK is a member of a new family of ATP-binding proteins composed of sugar (or sugar-phosphate) kinases. In phosphotransferase system-deficient strains, fructose can still be transported by an unidentified permease. The intracellular fructose is then phosphorylated by a multimeric fructokinase of 135 kDa specific for fructose and inhibited by fructose, fructose 1,6-bisphosphate, and mannose. Several other enzymes of fructose metabolism were assayed and a potential pathway for fructose catabolism is presented.